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1
DIFFUSER AND TURBOCHARGER

TECHNICAL FIELD

The present 1invention relates to a diffuser and a turbo-
charger.

BACKGROUND ART

Patent Literature 1 describes a turbocharger provided with
an exhaust flow passage on a downstream side of a turbine
housing. The turbocharger described in Patent Literature 1
includes a bypass passage that communicates between an
inflow passage into a turbine and an exhaust flow passage
and a waste gate valve that opens and closes the bypass
passage. Exhaust gas flows from the intflow passage to the
exhaust flow passage via the bypass passage without passing
through the turbine by opening the waste gate valve. Thus,
it 1s possible to curb excessive rotation of the turbine at the
time of a high rotation rate of the turbine, in particular.

CITATION LIST
Patent Literature

Patent Literature 1
Japanese Unexamined Patent Application, First Publica-

tion No. 2015-014238

SUMMARY OF INVENTION

Technical Problem

A supercharger described 1n Patent Literature 1 1s adapted
such that the bypass passage 1s connected to the diffuser that
forms the exhaust tlow passage on the downstream side of
the turbine and the waste gate valve 1s disposed therein. In
order to secure space for providing the bypass passage and
the waste gate valve in the diffuser, the flow passage
sectional area of the diffuser may be steeply enlarged. In
such a case in which the flow passage sectional area of the
diffuser 1s steeply enlarged, the flow of the exhaust gas may
separate from the mner surface of the difluser or may form
a vortex, which may lead to a problem that it 1s dithcult to
improve the efliciency of the difluser.

The turbocharger 1s provided 1n an engine compartment of
a vehicle such as a car. Therefore, it 1s desired to improve
elliciency of the diffuser without leading to an increase 1n
size of the diffuser.

The present invention provides a difluser and a turbo-
charger capable of improving efliciency while curbing an
Increase in size.

Solution to Problem

According to a first aspect of the present invention, a
diffuser includes a connection section and a body section.
The connection section extends from an outlet of turbine
rotor blades. The body section 1s connected to an end of the
connection section on a downstream side and has a larger
flow passage sectional area than the connection section. The
shape of a flow passage sectional surface of the connection
section 1s formed 1nto a circle at the outlet of the turbine
rotor blades and 1s formed into an ellipse at an inlet of the
body section. The shape of the flow passage sectional
surface of the connection section 1s further formed to be
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gradually enlarged 1 a long-axis direction of the ellipse
from the outlet of the turbine rotor blades toward the inlet of

the body section.

In the first aspect, the shape of the flow passage sectional
surface of the connection section 1s formed such that a long,
axis of the ellipse increases toward the downstream side.
Therefore, exhaust gas flowing through the connection sec-
tion 1s likely to spread in the long-axis direction of the
cllipse of the connection section when the exhaust gas tlows
from the connection section into the body section. By the
exhaust gas spreading inside the body section 1n this manner,
it 1s possible to reduce the flow rate of the exhaust gas.

e

user

Thus, 1t 1s possible to improve efliciency of the di
while curbing an increase 1n size of the difluser.

According to a second aspect of the present invention, a
connection section center that 1s a center of the ellipse of the
connection section at the mlet of the body section may be
located at a position deviating from a body section center
that 1s a center of the flow passage sectional surface of the
body section, 1n the first aspect. A long axis of the ellipse

may extend to a side at least closer to the body section center
than to the connection section center.

In the second aspect, the connection section center devi-
ates from the body section center. In other words, the body
section 1s formed such that an inner space thereof 1s further
enlarged on the side on which the body section center is
disposed than on the side of the connection section center. In
addition, the long axis extends further toward the body
section center than toward the connection section center.
Therefore, 1t 1s possible to allow exhaust gas flowing from
the inlet of the body section into the body section to spread
to the side on which the inner space of the body section 1s
enlarged.

According to a third aspect of the present invention, the
flow passage sectional area of the connection section may be
gradually enlarged from the outlet of the turbine rotor blades
toward the inlet of the body section, 1n the first or second
aspect.

In the third aspect, the flow passage sectional area of the
connection section 1s gradually enlarged, and 1t 1s thus
possible to reduce the flow rate of exhaust gas even 1n the
connection section and to recover the pressure.

According to a fourth aspect of the present invention, the
connection section may include narrowing sections project-
ing toward the connection section center that 1s a center of
the ellipse from an inner peripheral surface at a position that
intersects a short axis of the ellipse, 1n the diffuser in any one
of the first to third aspects. A projecting height of the
narrowing sections may gradually increase from the outlet of
the turbine rotor blades toward the inlet of the body section.

In the fourth aspect, the connection section 1s formed 1nto
an ellipse, and the narrowing sections are formed. Therefore,
it 15 possible to raise the flow rate of exhaust gas flowing 1n
the vicinity that intersects the long axis of the ellipse. Thus,
the tlow of the exhaust gas flowing 1nto the body section 1s
likely to follow the 1mner surface of the body section due to
the Coanda eflect, and it 1s possible to curb occurrence of
separating ofl and the like of the exhaust gas.

According to a fifth aspect of the present invention, a

turbocharger includes the diffuser according to any one of
the first to fourth aspects.

This enables an improvement 1n ethiciency of the turbo-
charger.
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Advantageous Eflects of Invention

"

According to the diffuser and the turbocharger, 1t 1s
possible to improve efliciency while curbing an increase in
S1Z€.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a sectional view of a turbocharger according to
a first embodiment of the present invention.

FIG. 2 1s a sectional view of a diffuser according to the
first embodiment of the present invention.

FIG. 3 1s a sectional view taken along the line III-III in
FIG. 2.

FIG. 4 1s a sectional view corresponding to FIG. 3
according to a second embodiment of the present invention.

FIG. 5§ 1s a sectional view corresponding to FIG. 3
according to a modification example of the first embodiment
of the present invention.

DESCRIPTION OF EMBODIMENTS

First Embodiment

e

Next, a diffuser and a turbocharger according to a first
embodiment of the present invention will be described on
the basis of drawings.

FIG. 1 1s a sectional view of the turbocharger according,
to the first embodiment of the present invention.

As 1llustrated i FIG. 1, a turbocharger 1 includes a
bearing section B, a turbine section T, and a compressor
section P. The turbocharger 1 1s used as an auxiliary device
of an internal combustion engine for a vehicle such as a car
or a ship, for example. The turbocharger 1 converts heat
energy ol an exhaust gas tlow of the engine (not 1llustrated)
into rotational energy using the turbine section 1. The
rotational energy converted by the turbine section T 1s
delivered to the compressor section P via a rotation shait 2
supported by the bearing section B. The compressor section
P compresses air using the delivered rotational energy. The
air compressed by the compressor section P 1s supplied as
supplied air to an engine (not 1illustrated). The one-dotted
dashed line illustrated 1n FIG. 1 represents a central axis
(axial line) C of the rotation shait 2. In the following
description, the axial direction in which the central axis C of
the rotation shaft 2 extends will be referred to as an “axial
direction Da”, the radial direction centered on the central
axis C will be referred to as a “radial direction Dr”’, and the
circumierential direction around the central axis C will be
referred to as a “circumierential direction Dc”.

The bearing section B includes a bearing 3 and a bearing
housing 4.

The bearing 3 1s disposed 1nside the bearing housing 4 and
rotatably supports the rotation shait 2. The bearing 3 1n the
embodiment supports the rotation shait 2 at a plurality of
locations at intervals 1n the axial direction Da. The bearing
housing 4 1s formed so as to cover the rotation shait 2 and
the bearing 3 from the outside. The bearing section B
exemplified 1n the embodiment 1s a fluid bearing that forms
a fluid film, and the bearing housing 4 includes a fluid tlow
passage for supplying a lubricant fluid from the outside to
the bearing 3 therein. Although detailed description will be
omitted here, the bearing section B further includes a
configuration that recerves a load of the rotation shait 2 1n
the thrust direction, namely a configuration corresponding to
a thrust bearing.
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The compressor section P 1s provided to be adjacent to
one side of the bearing section B 1n the axial direction Da.
The compressor section P includes a compressor wheel 5
and a compressor housing 6. The compressor wheel 5§ 1s
referred to as an impeller 1n a centrifugal compressor and 1s
provided at a first end 2a of the rotation shaft 2. The
compressor wheel 5 exemplified 1 the embodiment 1is
coupled by screwing a nut 21 to a screw section 2z formed
at the first end 2a of the rotation shaft 2.

The compressor housing 6 forms an inlet flow passage
forming section 61, a compressor wheel accommodation
section 62, and a compressor scrolling section 63.

The mlet flow passage forming section 61 forms a flow
passage configured to guide air to the compressor wheel
accommodation section 62. The inlet flow passage forming
section 61 1s formed 1nto a tubular shape around the central
axis C, and an inner space thereol communicates with the
iner space of the compressor wheel accommodation section
62.

The compressor wheel accommodation section 62 forms
a space for accommodating the compressor wheel 3 therein.

The compressor scrolling section 63 1s disposed outside
the compressor wheel accommodation section 62 in the
radial direction Dr and communicates with the compressor
wheel accommodation section 62 in the radial direction Dir.

The compressor scrolling section 63 1s formed so as to
extend 1n the circumierential direction D¢ outside the com-
pressor wheel accommodation section 62 1n the radial direc-
tion Dr and such that the tlow passage sectional area 1s
gradually enlarged toward a scroll outlet (not illustrated).
The compressor scrolling section 63 i1s connected to the
engine (not illustrated) via an intake pipe, an intercooler
(both of which are not 1llustrated), and the like.

The turbine section T 1s provided to be adjacent to the
bearing section B on a second side in the axial direction Da.
The turbine section T includes a turbine wheel 7 and a
turbine housing 8.

The turbine wheel 7 1s a turbine wheel that configures a
so-called radial flow turbine configured to cause exhaust gas
that has flowed 1n from the outside 1n the radial direction Dr
to tlow toward the second side 1n the axial direction Da. The
turbine wheel 7 includes a plurality of turbine rotor blades
71 disposed at intervals 1n the circumierential direction Dc.
The turbine wheel 7 1s provided integrally with a second end
25 of the rotation shatft 2. In other words, the rotation shaft
2 and the compressor wheel 5 are integrally rotated about the
central axis C along with the turbine wheel 7 by the turbine
wheel 7 rotating about the central axis C.

The turbine housing 8 includes a turbine scrolling section
81, a turbine wheel accommodation section 82, and a
diffuser 83.

The turbine scrolling section 81 1s disposed outside the
turbine wheel accommodation section 82 in the radial direc-
tion Dr and extends 1n the circumierential direction Dc. The
turbine scrolling section 81 communicates with the turbine
wheel accommodation section 82 in the radial direction Dir.

The tlow passage sectional area of the turbine scrolling
section 81 1s formed to gradually reduce 1n size toward the
side away from the scroll inlet 81a, from which the exhaust
gas flows, 1n the circumierential direction Dc. The scroll
inlet 81a of the turbine scrolling section 81 1s connected to
the engine (not illustrated) via an exhaust pipe.

The turbine wheel accommodation section 82 forms a
space for accommodating the turbine wheel 7. The exhaust
gas that has tlowed from the turbine scrolling section 81 to
the turbine wheel accommodation section 82 flows to por-
tions between turbine rotor blades 71 of the turbine wheel 7
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from the outside in the radial direction Dr. The exhaust gas
that has flowed to the portions between the turbine rotor
blades 71 causes the turbine wheel 7 to rotate and flows out
toward the second side in the axial direction Da along the
central axis C of the turbine wheel 7.

FIG. 2 1s a sectional view of the difluser according to the
first embodiment of the present invention. FIG. 3 1s a
sectional view taken along the line III-III in FIG. 2.

The diffuser 83 reduces the flow rate of exhaust gas
flowing out from the turbine wheel 7 and recovers the
pressure ol the exhaust gas. As illustrated 1n FIGS. 1 and 2,
the diffuser 83 1ncludes a connection section 84 and a body
section 83.

The connection section 84 extends from an outlet 710 of
the turbine rotor blades 71 and forms a connection flow
passage 84/ configured to guide the exhaust gas discharged
from the turbine rotor blades 71 to the body section 85. The
connection section 84 1n the embodiment extends in a
straight line from the outlet 710 of the turbine rotor blades
71 toward the second side 1n the axial direction Da. A central
axis (connection section center) C of the connection section
84 1s formed linearly to overlap with the central axis C2 of
the rotation shaft 2.

As 1llustrated 1n FIGS. 2 and 3, the flow passage shape of
the connection section 84 1n the section that perpendicularly
intersects the central axis C2 (heremafiter, simply referred to
as a flow passage sectional shape) 1s formed 1nto a circle (1n
other words, a substantially true circular shape) at the outlet
710 of the turbine rotor blades 71. Further, the flow passage
sectional shape of the connection section 84 1s formed 1nto
an ellipse at an inlet 85i of the body section 85. The flow
passage sectional shape of the connection section 84 1s
formed to gradually approach the ellipse at the inlet 85; from
the outlet 710 toward the inlet 85i. The flow passage
sectional shape of the connection section 84 1n the embodi-
ment changes such that a long axis A1 becomes gradually
clongated while a short axis A2 gradually shortens from the
outlet 710 of the turbine rotor blades 71 toward the inlet 85;
of the body section 85.

Further, 1n the embodiment, the tlow passage sectional
area of the connection section 84 does not change and 1s kept
constant from the outlet 710 of the turbine rotor blades 71
toward the inlet 85: of the body section 85. The flow passage
sectional shape of the connection section 84 at the inlet 85:
may be an ellipse 1n which the long axis 1s set to be as long
as possible 1n accordance with a space in the vicinity of the
inlet 857 of the body section 83.

The body section 85 1s connected to an end of the
connection section 84 on the downstream side (in other
words, the inlet 85i of the body section 835). The body
section 85 extends in the axial direction Da. The flow
passage sectional area that perpendicularly intersects a cen-
tral axis (body section center) C3 of the body section 83 1s
greater than the tlow passage sectional area of the connec-
tion section 84. A case in which the flow passage sectional
area of the body section 85 in the embodiment 1s equal to or
greater than double the flow passage sectional area of the
connection section 84 on the side of the ilet 85i 1s exem-
plified.

The body section 85 includes an upstream side wall 86
extending in the radial direction Dr from the vicinity of the
inlet 85i. The body section 85 further includes a tubular
section 87 extending in the axial direction from an outer
peripheral section 86a of the upstream side wall 86. In other
words, the tlow passage sectional area of the diffuser 83 1s
steeply enlarged at the position of the inlet 85; of the body
section 85. A case 1in which the flow passage sectional area
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inside the tubular section 87 1s constant 1n the axial direction
Da 1s exemplified. The tlow passage sectional area of the

tubular section 87 may be gradually enlarged toward the
second side in the axial direction Da. The tubular section 87
exemplified in the embodiment 1s formed into a tubular
shape with a circular sectional surface.

The central axis C3 at the center of the flow passage
sectional surface of the body section 85 1s disposed at a
position deviating from the central axis C2 of the connection
section 84. In other words, the center of the ellipse of the
connection section 84 at the inlet 85: 1s disposed at a position
deviating from the center of the flow passage sectional
surface of the body section 85. Note that 1n the embodiment,
a waste gate valve V 1s disposed 1n a space 1n the upstream
side wall 86 on the side opposite to the central axis C2 with
the central axis C3 interposed therebetween. Opening the
waste gate valve V allows the exhaust gas to flow into the
diffuser 83 without passing through the turbine scrolling
section 81 and the turbine wheel 7.

The ellipse of the connection section 84 at the inlet 85i of
the body section 85 1s formed such that the long axis Al
extends at least on the side closer to the central axis C3 than
to the central axis C2. In other words, at least one side of the
long axis Al of the ellipse of the connection section 84
extends on a side on which the flow passage of the diffuser
83 is enlarged 1n the radial direction Dr when seen with the
central axis C2 located at the center.

According to the atorementioned first embodiment, the
long axis Al of the ellipse of the tlow passage sectional
shape of the connection section 84 1s elongated toward the
downstream side. Therefore, the exhaust gas flowing
through the connection section 84 1s likely to spread in the
direction of the long axis Al (the direction represented by
the arrow 1n FIG. 3) of the ellipse of the connection section
84 when the exhaust gas flows from the connection section
84 to the body section 85. The exhaust gas spreading inside
the body section 85 1n this manner enables a decrease 1n flow
rate of the exhaust gas. As a result, it 1s possible to improve
elliciency of the diffuser 83 while curbing an increase 1n size
of the diffuser 83.

Further, the diffuser 83 according to the first embodiment
1s adapted such that the central axis C2 of the connection
section 84 deviates from the central axis C3 of the body
section 85. In other words, the body section 85 1s formed
such that the mner space 1s enlarged more on the side on
which the central axis C3 1s disposed than on the side of the
central axis C2. The long axis Al of the ellipse of the
connection section 84 extends closer to the central axis C3
than to the central axis C2. It 1s thus possible to allow the
exhaust gas flowing from the inlet 85 of the body section 85
to the body section 835 to spread on the side on which the
inner space of the body section 83 1s enlarged. Therelore, the
exhaust gas 1s likely to spread in the 1inner space of the body
section 85, and it 1s possible to further reduce the tlow rate
of the exhaust gas.

Also, 1t 1s possible to improve efliciency of the diffuser 83
and thereby to improve efliciency of the turbocharger 1.

Second Embodiment

Next, a second embodiment of the present invention will
be described with reference to drawings. Since the second
embodiment 1s adapted merely by providing narrowing
sections at the atorementioned connection section, the same
reference numerals will be applied to components the same
as those 1n the first embodiment for description, and detailed
description of the entire turbocharger will be omaitted.
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FIG. 4 1s a sectional view corresponding to FIG. 3 i the
second embodiment of the present invention.

As 1llustrated 1n FIG. 4, a difluser 283 according to the

second embodiment includes a connection section 284 and
the body section 85 similarly to the diffuser 83 according to
the first embodiment. The connection section 284 extends

from the outlet 710 of the turbine rotor blades 71 and forms
a connection flow passage 284/ configured to guide exhaust
gas discharged from the turbine rotor blades 71 to the body
section 85. The connection section 284 according to the
second embodiment extends 1n a straight line from the outlet
710 of the turbine rotor blades 71 toward the second side 1n
the radial direction Da similarly to the connection section 84
according to the first embodiment. The central axis C2 of the
connection section 84 1s formed linearly so as to overlap the
central axis C of the rotation shaft 2 (see FIG. 1).

The tlow passage sectional shape of the connection sec-
tion 284 1s formed into a circle (in other words, a substan-
tially true circular shape) at the outlet 710 of the turbine
rotor blades 71. The flow passage sectional shape of the
connection section 284 1s formed such that narrowing sec-
tions 284S are added to the ellipse described above 1n the
first embodiment at the inlet 85i of the body section 85.
Although the tlow passage sectional shape of the connection
section 284 1s not an ellipse here, the flow passage sectional
shape 1s a shape obtained by deforming an ellipse as a basis,
and description will be given using the long axis Al and the
short axis A2 of the ellipse as a reference in some cases for
convenience ol explanation.

The narrowing sections 284S project from the inner
peripheral surface of the connection section 284 at positions
that intersect the short axis A2 of the ellipse toward the
central axis C2. Here, a projecting height hl of each of the
narrowing sections 284S can be set to such an extent that the
flow passage sectional area at the 1nlet 85; of the connection
section 284 does not decrease relative to the flow passage
sectional area of the circle of the connection section 284 at
the outlet 710, for example. The narrowing sections 284S
exemplified in the second embodiment may be formed as
combinations of recessed curved surfaces and projecting
curved surfaces such that no corners are formed on the 1nner
peripheral surface of the connection section 284.

The flow passage sectional shape of the connection sec-
tion 284 1s formed to gradually approach the shape of the
inlet 85; from the outlet 710 toward the inlet 85i. The flow
passage sectional shape of the connection section 84 accord-
ing to the second embodiment changes such that the long
axis Al 1s gradually elongated and the height hl of the
narrowing sections 284S gradually increases from the outlet
710 of the turbine rotor blades 71 toward the mlet 85 of the
body section 83.

In the second embodiment, the flow passage sectional
arca of the connection section 284 does not change and 1s
kept constant from the outlet 710 of the turbine rotor blades
71 to the mlet 85 of the body section 85 similarly to the first
embodiment.

The body section 85 has a configuration that 1s similar to
that 1n the first embodiment and 1s connected to an end of the
connection section 284 on the downstream side. The body
section 85 extends in the axial direction Da. The flow
passage sectional area that perpendicularly intersects the
central axis C of the body section 85 1s greater than the tlow
passage sectional area of the connection section 84. A case
in which the tflow passage sectional area of the body section
835 of the diffuser 83 according to the second embodiment 1s
equal to or greater than a double of the flow passage
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sectional area of the connection section 84 on the side of the
inlet 85; of the body section 85 similarly to the first

embodiment 1s exemplified.

-

T'he body section 85 includes the upstream side wall 86
and the tubular section 87. In other words, the flow passage
sectional area of the diffuser 83 1s steeply enlarged at the
position ol the inlet 85i of the body section 835. The flow
passage sectional area inside the tubular section 87 may be
constant in the axial direction Da or may be gradually
enlarged toward the second side in the axial direction Da.
The tubular section 87 exemplified in the embodiment is
formed into a tubular shape with a circular sectional surface.

The central axis (body section center) C3 that 1s the center
of the tlow passage sectional surface of the body section 85
1s disposed at a position deviating from the central axis C2
of the connection section 284. In other words, the center of
the ellipse that 1s a reference of the connection section 284
at the inlet 85 1s disposed at a position deviating from the
center of the flow passage sectional surface of the body
section 85. Note that the waste gate valve V 1s disposed 1n
the space of the upstream side wall 86 on the side opposite
to the central axis C2 with the central axis C3 interposed

therebetween in the second embodiment as well.

The flow passage sectional shape of the connection sec-
tion 284 at the inlet 85 of the body section 85 1s formed such
that the long axis Al extends at least to the side closer to the
central axis C3 than to the central axis C2. In other words,
at least one side of the long axis Al of the flow passage
sectional shape at the connection section 284 extends on the
side on which the flow passage 1s enlarged 1n the radial
direction Dr 1n the diffuser 283 when seen with the central
axis C2 located at the center.

According to the aforementioned second embodiment, the
connection section 284 1s formed into an ellipse, and the
narrowing sections 284S are formed. It 1s thus possible to
raise the flow rate of the exhaust gas flowing through the
vicinity at which the long axis Al of the ellipse that 1s a
reference and the 1inner peripheral surface of the connection
section 284 intersect. Therefore, the flow of the exhaust gas
that has flowed into the body section 85 1s likely to follow
the 1inner surface of the body section 85 due to the Coanda
ellect, and 1t 1s possible to curb occurrence of separating ol
and the like of the exhaust gas.

Modification Example of Embodiments

In the aforementioned first embodiment and second
embodiment, the case in which the flow passage sectional
areas ol the connection sections 84 and 284 of the diffusers
83 and 283 are kept constant from the outlet 710 of the
turbine rotor blades 71 to the mlet 85: of the body section 85
has been described as an example. However, the present
invention 1s not limited to the case in which the tlow passage
sectional areas of the connection sections 84 and 284 are
kept constant from the outlet 710 of the turbine rotor blades
71 to the inlet 85; of the body section 835. For example, the
flow passage sectional areas of the connection sections 84
and 284 may be gradually enlarged from the outlet 710 of the
turbine rotor blades 71 toward the inlet 85i of the body
section 85. Note that in the following description of the
modification example, only a modification example of the
first embodiment will be described in detail, and detailed
description of a modification example of the second embodi-
ment will be omitted. Also, the same reference signs will be
applied to the same components as those 1n the first embodi-
ment for description.
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FIG. 5 1s a sectional view corresponding to FIG. 3
according to the modification example of the first embodi-

ment of the present invention.

As 1illustrated 1 FIG. 5, for example, the flow passage
sectional shape of a connection section 384 of a diffuser 383
according to the modification example 1s a circle at the outlet
710 of the turbine rotor blade 71 and 1s an ellipse at the inlet
85i of the body section 85. The flow passage sectional shape
ol the connection section 84 1s formed to gradually approach
the ellipse of the mlet 857 from the outlet 710 to the nlet 85

Here, the short axis A2 of the ellipse of the connection
section 84 at the 1nlet 85; of the body section 85 1s the same
as the diameter of the circle at the outlet 710 of the turbine
rotor blade 71 1n the connection section 384 exemplified in
the modification example. In other words, the flow passage
sectional area of the connection section 384 1s gradually
enlarged only 1n the direction of the long axis Al of the
cllipse of the outlet 710 from the outlet 710 of the turbine
rotor blade 71 toward the inlet 85: of the body section 85.
Here, an inclination angle (in other words, the angle of
gradual enlargement) of the inner peripheral surface of the
connection section 384 that intersects the long axis Al of the
cllipse can be within a range of 10 degrees to 20 degrees
relative to the central axis C2. By causing the inclination
angle to fall within such a range, 1t 1s possible to curb
occurrence of separating ofl and the like 1n exhaust gas
flowing through the connection section 384.

Although the case in which the tlow passage sectional
area of the connection section 384 illustrated 1n FIG. 3 1s
enlarged only 1n the direction of the long axis A1 has been
described, the flow passage sectional area may be enlarged
in the direction of the short axis A2 as well 1 there 1s a room
in the space. Similarly to the second embodiment, the
narrowing sections 284S may be provided at the connection
section 384.

Therelfore, since the flow passage sectional area of the
connection section 384 1s gradually enlarged, it 1s possible to
reduce the flow rate of the exhaust gas and to recover the
pressure even inside the connection section 384 as well,
according to the modification example of the embodiment.

Other Modification Examples

The present invention 1s not limited to the aforementioned
embodiments and modification example and includes vari-
ous modifications added to the aforementioned embodi-
ments and modification example without departing from the
g1st of the present invention. In other words, specific shapes,
configurations, and the like described in the embodiments
and the modification example are just examples, and appro-
priate modifications can be added thereto.

For example, the central axis C3 may be disposed on an
extended line of the long axis of the flow passage sectional
shape of each of the connection sections 84, 284, and 384,
at the inlet 85; of the body section 85. In this manner, it 1s
possible to cause the direction 1n which the exhaust gas
flowing from the inlet 85 of the body section 85 to the body
section 835 Spreads to conform to the direction 1n which the
flow passage 1s steeply enlarged to the maximum extent 1n
the diffuser 83.

In the aforementioned embodiments, the case in which the
waste gate valve V 1s disposed on the side opposite to the
central axis C2 with the central axis C3 interposed therebe-
tween has been described. However, disposition of the waste
gate valve V 1s not limited to this disposition.

In the aforementioned embodiments, the case in which the
flow passage sectional shape of the body section 85 15 a
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circle has been described. However, the flow passage sec-
tional shape of the body section 85 1s not limited to the
alorementioned shape as long as the flow passage sectional
shape 1s a shape with the flow passage sectional area that 1s
rapidly enlarged as compared with the connection section
84, 284, or 384.

In the atorementioned embodiments, the turbocharger 1
provided with the waste gate valve V has been described as
an example. However, the turbocharger may not have the
waste gate valve V as long as the tlow passage sectional area
of the body section 83 is rapidly enlarged from the flow
passage sectional area of the connection section 84, 284, or
384. As a turbocharger that does not include the waste gate
valve V, a variable geometry (VG) turbo can be exemplified.

In the aforementioned embodiments, a case 1n which a
scroll of the turbocharger 1 1s a single scroll has been
exemplified. However, the scroll of the turbocharger 1 may
be a split-type scroll such twin scrolls.

In the aforementioned embodiments, the case 1n which the
entire periphery of the end edge of the body section 85 on
the side of the outlet 1s dlsposed in the same virtual plane
that 1s vertical to the central axis C (1n other words, the case
in which the entire periphery of the end surface of the body
section 85 on the side of the outlet 1s formed so as to be
vertical to the axial line C) has been exemplified. However,
the shape of the end edge of the body section 85 on the side
of the outlet 1s not limited to the atorementioned shape, and
various shapes may be employed.

In the atorementioned embodiments, the case in which the
diffusers 83, 283, and 383 are diffusers of the turbocharger
1 provided with the compressor section P and the turbine
section T has been described as an example. However, the
diffuser 83 may be any diffuser as long as the tlow passage
sectional area of the body section 835 is rapidly enlarged
relative to the connection section 84, 284, and 384, and the
diffuser 83 1s not limited to the diffuser of the turbocharger
1. Further, the turbocharger 1 1s not limited to a turbocharger
used as an auxiliary device for an internal combustion
engine ol a vehicle such as a car, a ship, or the like.

INDUSTRIAL APPLICABILITY

The present invention can be applied to a diffuser and a
turbocharger Accordmg to the present ivention, 1t 18 pos-
sible to improve efliciency while curbing an increase in size.

REFERENCE SIGNS LIST

1 Turbocharger

2 Rotation shafit

2a First end

2b Second end

2n Screw section

3 Bearing

4 Bearing housing

5 Compressor wheel

6 Compressor housing,

7 Turbine wheel

8 Turbine housing

21 Nut

61 Inlet flow passage forming section

62 Compressor wheel accommodation section
63 Compressor scrolling section

71 Turbine rotor blade

710 Outlet

81 Turbine scrolling section

81a Scroll inlet
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82 Turbine wheel accommodation section
83, 283, 383 Difiuser

84, 284, 384 Connection section

85 Body section

85i Inlet

86 Upstream side wall

86a Outer peripheral section

87 Tubular section

284S Narrowing section
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that 1s a center of the ellipse from an 1nner peripheral
surface at a position that intersects a short axis of the
cllipse, and
a projecting height of the narrowing sections gradually
5 increases ifrom the outlet of the turbine rotor blades
toward the inlet of the body section.
5. A turbocharger comprising;:
the diffuser according to claim 1.
6. The difluser according to claim 2, wherein the flow
passage sectional area of the connection section 1s gradually

wherein the connection section includes narrowing sec-
tions projecting toward the connection section center

, _ , , 10 enlarged from the outlet of the turbine rotor blades toward

The mvention claimed 1s: the inlet of the body section.

1. A diffuser comprising: 7. The diffuser according to claim 2,

a connection section extending from an outlet of turbine wherein the connection section includes narrowing sec-
rotor blades of a turbine wheel and 1n a straight line in tions projecting toward the connection section center
an axial direction in which a rotation shaft of the 13 that is a center of the ellipse from an inner peripheral
turbine wheel extends; and surface at a position that intersects a short axis of the

a body section connected to an end of the connection cllipse, and
section on a downstream side and having a larger flow a projecting height of the narrowing sections gradually
passage sectional area than the connection section, increases from the outlet of the turbine rotor blades

wherein a shape of a flow passage sectional surface of the 20 toward the inlet of the body section.
connection section 1s formed 1nto a circle at the outlet 8. The diffuser according to claim 3, _
of the turbine rotor blades and into an ellipse at an inlet wherein the connection section 1nc1ud§s narrowing scc-
of the body section, and is formed to be gradually '[10118. projecting toward ‘{he connectlol} sectlon‘center
enlarged in a long-axis direction of the ellipse from the that 1s a center of the ellipse from an inner peripheral
outlet of the turbine rotor blades toward the inlet of the 23 su1:face at a position that intersects a short axis of the
body section. ellipse, and | |

2. The diffuser according to claim 1, a projecting height of the narrowing sections gradually

wherein a connection section center that 1s a center of the HCEASES friom the outlet of the. turbine rotor blades
ellipse of the connection section at the inlet of the body toward the inlet of the body section.
section is located at a position deviating from a body 3Y 9. A ‘qu'bocharger COMPIISING.
section center that 1s a center of the flow passage the diffuser according to ‘?lgflm 2
sectional surface of the body section, and 10. A t}lrbocharger (COMPHSIE.

a long axis of the ellipse extends on a side at least closer the diftuser according to qlﬁum 3.
to the body section center than to the connection 11. A turbocharger comprising:
cection center 35  the dlfusgrﬁaccordmg to claim 4:

3. The diffuser according to claim 1, wherein the flow 12. Th.e diffuser acchdmg 1o claim 1, . .
passage sectional area of the connection section is gradually wherein the connection section has a connection section
enlarged from the outlet of the turbine rotor blades toward center that 1s a central axis of the connection section
the inlet of the body section. and tha‘t ?verlaps a Cfantral axis ol the rotation shaft.

4. The diffuser according to claim 1, 10  13. The diffuser according to claim 1,

wherein the body section extends in the axial direction.

G ex x = e
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